Widespread bimodal intrachromosomal genomic instability in sporadic breast cancers associated with 13q allelic imbalance.
Genomic instability is thought to underlie tumor progression in solid tumors, such as breast cancer. Although evidence that the hereditary breast cancer genes, BRCA1 and BRCA2, are involved in DNA repair suggests that genomic instability plays an important role in hereditary breast tumorigenesis, genomic instability remains poorly characterized in sporadic breast cancers. Using a DNA fingerprinting technique, inter-(simple sequence repeat) PCR (inter-SSR PCR), the degree of genomic instability was quantified in 47 sporadic breast cancers compared with matched adjacent normal breast tissues. Almost all sporadic breast cancers show significant genomic instability by inter-SSR PCR. The distribution of this instability is bimodal; 57% of the tumors show fewer changes, whereas 43% show striking genomic alterations. Further analysis of two inter-SSR PCR tumor-normal differences revealed a genomic amplification and probable deletion. Thus, inter-SSR PCR can detect chromosomal breakage-related genomic alterations in most sporadic breast cancers. Genomic instability as detected by inter-SSR PCR is not correlated with aneuploidy, suggesting that this technique preferentially detects intrachromosomal alterations. Chromosomal instability in breast cancer can therefore be subdivided into at least two groups: (a) intrachromosomal and (b) gross chromosomal. Allelic imbalance at markers at the 13q13 and retinoblastoma loci (13q) and not at 17q loci was significantly associated with high levels of intrachromosomal instability, suggesting genes at 13q13 and retinoblastoma loci are either selectively targeted or involved in the genesis of genomic instability in sporadic breast cancers.